IEMEN'T ann LINE 
MANUFACTURE WASHINGTON 


or. XX! Il. No. 6 NOVEMBER 1950 Price Is. Annual subscription és. 


($130 in Canada and U.S.A) 


The grinding media specified for the new 
works of La Tolteca Compania de Cemento 
Portland, S.A., Mexico, and by many other 


leading cement makers throughout the 
world. 


(os | [DF R S LTD cronrsugucsren zee 
1 PREMIER WORKS 
es GLOUCESTER 


Pue.isHeD By Concrete Pustications, Ltp. 14, DartmoutH Street, Lonpon, S.W.1 





CEMENT AND LIME MANUFACTURE NOVEMBER, 1950 


PAGe ii 


STE] 


In Stein 63 and Stein 70 we offer two refrac- 
tories capable of withstanding the most arduous 
service conditions. 
Made in a modern tunnel kiln plant under 
carefully controlled conditions, both materials 
. possess all the properties necessary for long 
and dependable life — 
Y curate shape and size 
a dense texture 
ance -to abrasion due to hard firing 
ontraction 
istance. 
ladly sent on request. 


We are also in a position to 
Offer a basic lining refractory 
in “Stein Mag. C’’, This is 
of the Magnesite/Chrome type 
and can be supplied in the 
normal block sizes. 


JOHN G. STEIN & C° L™? Bonnybridge. Scotland 
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New Cement Works at La Tolteca, Mexico. * 
Clay. 

On the left-hand side of Fig. 13 is shown diagrammatically the arrangement of 
the clay plant, which is to the west of the works. A 24-cu. yd. drag-scraper with 
complete equipment, comprising 3-drum haulage gear and 125-h.p. slip-ring motor 
and controller, was supplied by the Sauerman Drag Scraper Co. The clay is de- 
livered to a 140-tons hopper the top of which is at ground level. 

A slow-running 42-in. apron-feeder, which gives ample capacity, extracts the 
material from the bottom of the hopper and delivers it to a 20-in. belt-conveyor 
with 170-ft. centres and 11-deg. rise and travelling at 150 ft. per minute. This 
conveyor has a 10-h.p. drive and is carried on an open gantry with a walkway 
on either side. The clay is delivered on to a 30-in. picking-belt conveyor travelling 
at 60 ft. per minute ; it is 25 ft. long and is driven by a 5-h.p. motor through 
worm reduction-gear. The ‘“ huesco ” which the clay contains is picked by hand 
from both sides of the belt and is dropped immediately below and passed through 
a chute into small wagons. The delivery end of the picking-belt discharges into 
a 16-ft. diameter wash-mill manufactured by Barry, Henry & Cook, Ltd. This 
mill deals with 30 tons of clay per hour and produces clay-slip containing about 
65 per cent. water. 

The drive to the wash-mill is through a bevel wheel and pinion and V-ropes 
from the motor, which is a standard 170 h.p. machine identical to the others at 
the works. The general arrangement of this part of the plant is shown in Fig. 11, 
from which it will be seen that the substation building is alongside the buildings 
housing the wash-mill motor and two clay-slip pumps. The clay-slip from the mill 
travels in open launders to two 12-in. by 15-in. pumps, one of which is a standby. 
Fig. 11 also shows the additions required if two more kilns are installed. A second 





“* Concluded from September number. 
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wash-mill would be necessary with an additional pump and pipeline. It would also 
be advisable to install a 66-ft. diameter storage tank with stirring equipment and 
a Clay-lifting wheel. Power for this substation is received at 3,000 volts from the 
main substation. The pumps deliver the clay-slip to the works by a 6-in. dia- 
meter pipeline about 2,300 ft. long. 

At the works is a reinforced concrete storage tank 66 ft. diameter and 14 ft. 8 in. 
deep for clay-slip ; this is sufficient for about 200 hours’ supply for two kilns. 
The tank is fitted with stirring equipment manufactured by Head, Wrightson 
&« Co., Ltd., comprising a revolving steel gantry which tows chains and also carries 


Fig. 10.—Slurry Mixing Tanks. Limestone Conveyor Gantry 
in Foreground. 


« compressor for the air-agitation pipes. The gantry is fitted with a 20-h.p. 
motor. 

The two centrifugal pumps used for feeding the clay-slip ring-main are Wilfley 
3-in. machines (one as a standby) driven by 20-h.p. direct-coupled motors. Buden- 
berg diaphragm pressure-gauges are used for controlling the flow to the mills 
so as to avoid trouble due to clogging. 


‘Slurry Preparation and Handling Plant. 

The crushed stone from the store is fed, as previously described, into a chute 
leading to the two wet mills, and a stream of clay-slip is directed on to it. The whole 
is washed into the drum-feeders on the mills. Two 800-h.p. 3-compartment mills, 
+ ft. 3 in. diameter by 40 ft. long, manufactured by Ernest Newell & Co., Ltd., 
are installed. The graded charge of 59 tons of grinding media is about 35 per cent. 
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of the internal volume of the mill. The speed of rotation is 21-8 r.p.m., and the 
drive is central, through diaphragm couplings at each end of a torsion shaft, through 
an 800-h.p. continuously-rated double-helical reduction gear manufactured by 
Turbine Gears, Ltd. Two 800-h.p. Metropolitan-Vickers synchronous motors 
drive the mills and are used for power-factor correction. The lining plates of the 
mill were made by Hadfields, Ltd., in special hard chrome steel. 

The outlet from each mill discharges through a single-deck vibrating screen 
by Niagara Screens (G.B.) Ltd.] 30 in. by 80 in., with holes ;-in. square and driven 











eB oe 
meee 
Fig. 11.—Arrangement of Clay Washmills and Pumps. 


by a 5-h.p. motor through a V-rope drive. Open launders convey the slurry to a 
suction pit which feeds two 12-in. by 15-in. standard reciprocating pumps identical 
to those used for clay pumping. Here again only one pump is normally in use, 
the other being a standby. In Fig. 13 these two pumps are seen alongside the two 
wet mills in a pump-house, which is separate from the mill-house. It is also seen 
in this drawing that space is left on the south of these pumps to install three 
more 800-h.p. mills and additional pumps. The mill-house would then be extended 
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and would cover the pumps as well. At the other end of the mill-house are the 
two cement mills, and the space between allows for three further cement mills 
which would be required if four kilns were installed. A 2-tons hand-operated 
travelling crane with a span of 65 ft. 7 in. is used for maintenance work on the 
mills, and the gantry extends the full length of the building. A dividing wall 
separates the mill-house from the motor-house in which are the 800-h.p. syn- 


Fig. 12.—Chimney with Kilns and Back-end 
Structures (Flues not connected). 


chronous motors mentioned previously. These machines have a 1o-tons, 33-ft. 
7-in. span, hand-operated travelling crane for maintenance, and the gantry 
extends the full length of the building. The design of the store, mill-house and 


motor-house is an economical one ; it was designed and fabricated by the Lambhill 
Ironworks, Ltd. 


The slurry from the wet mills is pumped through a 6-in. pipeline to any one 
of three mixing tanks, which are made of steel and were riveted on the site. These 
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were by Whessce Foundry and Engineering Co., Ltd., and are 50 ft. high by 30 ft. 
diameter with conical bottoms, and have a capacity of 23,500 cu. ft. each. The 
slurry in the tanks is air agitated in sequence by a relay valve made by Reavell 
& Co., Ltd. This valve allows a complete charge of air of any predetermined pres- 
sure to be delivered from the air receiver. The number of mixings per tank per 
hour is therefore dependent on the size of the air compressor, or the receiver, 
or the air pressure, or a combination of them all. Considerable variation can thus 
be effected. The air for the agitation is supplied by a 2-stage rotary air-compres- 
sor (by Hick, Hargreaves & Co., Ltd.) with a capacity of 230 cu. ft. of free air 
per minute at a pressure of 100 lb. per square inch; in view of the importance 
of this equipment a second compressor is installed as a standby. The air receiver 
is 5 ft. 6 in. diameter by 12 ft. high; a 65-h.p. double-ended motor drives each 
compressor. All this equipment is housed in a separate building near the 30-ft. 
diameter mixing tanks. When the slurry in these tanks has been blended it 
flows by gravity into one of two 66-ft. diameter storage tanks identical to the 
tank used for clay storage. These two storage tanks, when full, will keep both 
kilns in operation for at least fifty hours, and these could be supplemented by the 
three 30-ft. diameter mixing tanks. 

The slurry from the 66-ft. storage tanks is pumped by two I2-in. by I5-in. 
ram pumps (one as a standby), identical with the other ram pumps on the works, 
to the slurry spoon-feeders made by Barry, Henry & Cook, Ltd. These normally 
operate at about 12 r.p.m. but are fitted with variable-speed gear-boxes supplied 
by Stone, Wallwork, Ltd., so that the quantity fed to the kilns can be accurately 
controlled. The motors driving these are 5-h.p. induction machines obtaining 
their power from small alternators which are chain-driven from the kiln drive-gear. 
This ensures a kiln feed to suit the speed of the kiln. The overflow from the spoon- 
feeders returns to the slurry storage tanks by gravity down steeply sloping pipes. 


The Kilns. 

The two rotary kilns are 350 ft. long by to ft. 2 in. diameter, with enlarged 
burning zones 11 ft. 8 in. in diameter, manufactured by Vickers-Armstrongs, 
Ltd. As is seen in Fig. 2*, they are carried on six roller bed-plates which are of 
particularly massive design—indeed this can be said of the whole of the kiln 
plant. The kiln consists of eleven sections of varying length and is largely of 
all-welded construction, but riveted butt straps are used to join the sections 
together. The chain system at the back end of the kiln was designed as a result 
of many years of experience at various cement works in England. A segmental 
ring of heat-resisting steel is used at the front end of the kiln to support the 
lining and withstand the effects of the hot clinker. The refractory lining of the 
kilns was supplied by the General Refractories Co. of Philadelphia, U.S.A. The 
burning zones are lined with 70 per cent. alumina 6-in. ‘“‘ Arcofrax’”’ bricks and 
the rest of the kiln with Acine “ Ranger ”’ bricks, supplied by the same firm 
except for some special bricks in the chain sections at the back end. 


> 


* Fig. 2 is in the number for September, 1950. 
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The drive is by a 170-h.p. slip-ring 3,000-volts induction motor, identical to 
the others of the same power at the works, through V-drives to a double-helical 
reduction gear-box supplied by Power Plant, Ltd., and thence through a torsion 
shaft with flexible couplings at each end to the pinion shaft of the double-reduction 
spur-gear provided by Vickers-Armstrongs, Ltd. The motors are provided with 
controllers giving seven speeds for the kilns. The top speed is 1°33 r.p.m., but 
the intermediate speeds can, of course, be provided only by an uneconomical use 




















New Works. 
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of electricity. The direction of rotation is anti-clockwise when viewed from the 
firing end. 

The back-end structures are of fabricated steelwork manufactured by Lambhill 
Ironworks, Ltd. These support the high ends of the steel flues, which are generally 
7 ft. 6in. diameter, brick lined, or lagged where brick lining is not possible. 
The flues are provided with expansion joints and, with their supporting structures, 
were manufactured by Robert Priestley, Ltd. At ground level the flues lead to 
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two louvre-dampers supplied by the American Blower Corporation ; these are 
remotely controlled from the firing platform. The flues then lead to a 100-in. 
fan by Keith Blackman, Ltd., designed to deal with dusty gasses. The impeller 
is on an overhung shaft and can be easily cleaned and removed. The fan and 
impeller are driven at constant speed by similar 170-h.p. motors through V-rope 
drives, but sufficient adjustment is available on the motor to allow the three sets 
of pulleys to be used to get the right fan speed for normal conditions. Rectangular 
flues lead the gases away from the fan-discharges to the reinforced concrete 
chimney, which is ro ft. diameter and 200 ft. high. 

Each kiln is fitted with a type 629 Fuller cooler, each with a capacity of 15 
tons per hour of clinker at a temperature of 150 deg. F., with standard control 
equipment and 60-h.p. motors for drivirlg the draught-fans. The grate-control 


oa 


mr: mr rT 


Fig. 14.—Grinding Mill Sub-station, with Lean-to over Transformers. 


of the cooler is electronically operated. The outlet for the hot air from each 
cooler passes up a 50-ft. steel chimney manufactured by Danks of Netherton, 
Ltd., and sent out in parts for riveting on the site. All the electrical equipment 
for the coolers was supplied by the Fuller Company. 

The following instruments are installed on the firing platform of each kiln: 
Kiln-speed control panel with variable-speed controller and revolutions per hour 
indicator with recorder instrument by Elliott Bros. (London), Ltd. ; Induced- 
draught fan-control panel (Metropolitan-Vickers, Ltd.) ; I.D. fan-damper control 
panel with position indicator (Leeds & Northrup) ; Fuel-oil control panel (Allis- 
Chalmers) ; Fuel-oil automatic regulator and recorder (Brown Instrument Co.) ; 
Burning-zone temperature indicator and recorder (“ Rayotube’’); Back-end 
temperature indicator and ‘‘ Micromax ”’ recorder (Leeds & Northrup) ; Firing- 
hood and back-end draught recorders (Hays) ; Oxygen and carbon-monoxide 
recorders (Cambridge Instrument Co., Ltd.); Cooler-grate standard potentio- 
meter and electronic grate-speed control panel (Fuller Co.). 

Kiln Firing Plant. 

The oil-firing plant for the kiln is entirely. American equipment housed in a 

reinforced concrete building which contains the kiln-firing platforms. The 
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greater part of this equipment was supplied by Shellenberger, Gregg & Co., and 
is used in conjunction with Allis-Chalmers 13-in. mechanical vaporisers. A 
Johnson automatic boiler is provided for steam heating of the oil heaters in the 
suction and delivery side of the DeLaval fuel-oil pumps, which deliver oil to the 
burners at 300 lb. per square inch. Two pumps per kiln are installed (one as a 
standby). Oil-storage tanks with level indicators are installed, and the equipment 
is completed with regulation and flow valves, oil strainers, indicating and recording 
thermometers, and pressure gauges. Primary air forthe burners is supplied by 
Bayley No. 70 type ‘‘H”’ fans driven by 75-h.p. motors operating at 1,420 r.p.m. 


Clinker Conveying. 

The clinker from the coolers is delivered to a 15-in. Redler conveyor gr ft. 
long with a capacity of 75 tons per hour and fitted with flights of hardened material 
to withstand the abrasive action of the clinker. The equipment is driven by a 
20-h.p. motor through a worm reduction-gear. This conveyor discharges on to 
a 20-in. belt-conveyor just outside the kiln-firing building and rises to the top of 
the clinker-store building. Its length is 536 ft. between centres and slopes up 
at 7 deg. inside a covered steel gantry and walkway. The drive is by worm 
reduction-gear fitted with a 20-h.p. motor with a belt speed of 207 ft. per minute 
and a capacity of 75 tons per hour. This conveyor discharges centrally between 
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the centre-line of the two grinding mills, and normally feeds both ‘‘ Feedoweights”’ 
below the mill-feed platforms. The overhead electric crane can distribute any 
excess of clinker evenly about the rest of the floor. 


Cement Grinding and Handling Plant. 

The feed arrangements have been already described under the heading Store 
Building. The two 800-h.p. cement mills are duplicates of the two wet. mills 
described, except that the drum-feeder is arranged to deal with clinker and no 
vibrating screen is provided at the discharge end. The grinding media is of 
steel graded from 3$-in. balls to }-in. by 3-in. slugs. The load of 51 tons 
represents 30 per cent. of the volume of the mill. The 3-in. by ?-in. and }-in. 
by 3-in. slugs were supplied by Helipebs, Ltd. Both mills are ventilated by 
Visco-Beth dust plants, each of which deals with 3,500 cu. ft. of air per minute 
and is equipped with a 1o-h.p. and two 2-h.p. motors. The 1o-h.p. motor drives 
the fan, one of the 2-h.p. motors drives the rapper shaft and isolating valve, and 
the other 2-h.p. motor drives the scavenging air-fan. The whole plant is lagged and 
has a thermostatically-controlled heater. Sufficient space has been left in the 
mill-house between the wet and dry mills to install three more 800-h.p. mills 
in the event of the plant being enlarged at a later date, and there is also room 
for three additional wet mills on the south side of the building. The dust is 
rapped in an isolated compartment, while the scavenging air passes through the 
bag filters in the reverse direction. This produces a particularly effective form 
of dust plant. 

The cement discharged from the mills is conveyed by two 17-in. Redler convey- 
ors 59 ft. long in series and at right angles to each other ; these are operated by 
10-h.p. motors through worm reduction-gears and have an output of 75 tons 
per hour. The cement aischarges on to a 24-in. pelt-conveyor ; this is the longest 
conveyor in the plant, and has a length of 782 ft. between drum centres and a rise 
of 84 deg. The speed of the belt is 200 ft. per minute, and the steel gantry on which 
it is carried is completely covered to the top of the cement silos. The motors are 
of 30 h.p., and the rated capacity of the conveyor is roo tons per hour. This belt 
discharges into a 20-in. screw-conveyor which is situated at the centre of the block 
of silos already in use with the old plant ; the screw-conveyor is 57 ft. long and 
is operated by a 30-h.p. motor through a worm reduction-gear. Breeches chutes 
from this conveyor allow cement to flow to any particular silo by opening slides. 
The whole of this equipment is in a building on the top of the silos. 

Packing Plant. 

The cement is transported to the packing plant through 20-in. screws. Two 
screws under the centre-lines of each row of silos are 73 ft. and 76 ft. long respec- 
tively with 50-h.p. motors ; these discharge into a cross screw-conveyor 33 ft. 
long with a 30-h.p. motor, and in turn discharges into a screw-conveyor 106 ft. long 
operated by a 50-h.p. motor. All the screw-conveyors were manufactured by Barry, 
Henry & Cook, Ltd., and have a capacity of 120 tons per hour. 

The two 20-in. slow-speed central-discharge elevators are 48 ft. 3 in. high and 
have a capacity of 60 tons per hour ; they were made by Barry, Henry & Cook, 
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Ltd., and are operated by 20-h.p. motors through worm reduction-gears. These 
elevators discharge on to “‘ Vi-King ” vibrating screens (100-in. by 30-in. by } in. 
square mesh, supplied by Darnley Taylor & Co., Ltd.), to prevent nibs from passing 
into the surge-hoppers feeding the 4-spout “ Modern ”’ packing machines. The 
screens are driven by 2-h.p. motors and the two packers by 20-h.p. motors. The 
packing machines are rated at 60 tons per hour. The bags coming from the packer 
slide down a chute the top of which is fitted with longitudinal slots. This removes 
most of the loose cement and prevents it being carried to the end of the conveyors, 
and a chute returns this dust to the bottom of the elevators. The cement bags are 
delivered to the railway-wagon loading-platforms on flat belt-conveyors 36 in. 
wide driven by 10-h.p. motors and worm reduction-gear ; they are removed from 
the conveyors at any point required by means of adjustable ploughs and are taken 
into the wagons by hand-barrow. 
General. 

FRESH WATER SupPLy.—The cooling water for the kilns and mill bearings, for 
boiler make-up, and for general use is obtained from an artesian well giving a 
flow of 250 gallons per minute. Water for slurry make-up is obtained from the 
Tula river and pumped by two 6-in. Pulsometer 5-stage turbine centrifugal pumps 
through a 6-in. pipeline 2,300 ft. long to a steel storage tank of 24,000 gallons 
capacity supplied by the South Durham Iron & Steel Co., Ltd. The pumps are 
direct coupled to 45-h.p. motors operating at 1,450 r.p.m., and each has an output 
of 20,000 gallons per hour against a total head of 330 ft. 

ELECTRICAL EQUIPMENT.—AII motors, control gear, fuse switch-boards, and 
motors were made by the Metropolitan-Vickers Electrical Co., Ltd., unless other- 
wise stated. Fuse-distribution boards generally were made by the English Electric 
Co., Ltd. Allelectrical connections were supplied by Siemens Bros. & Co., Ltd., and 
Henleys Telegraph Works Co., Ltd., and consist of paper-insulated lead-covered 
armoured cables with wiped-joint terminal potheads. The whole of the equipment 
is in accordance with British Home Office requirements, and interlocking has been 
extensively used throughout the plant to facilitate operation. Electricity enters 
the main substation at 22,000 volts, 50 cycles, and is supplied by the Pachuca 
Light & Power Co. The five main breakers are type K3C -600 amperes spring- 
operated metal-clad draw-out pattern breakers of 350,000 M.V.A. rupturing 
capacity with inverse time-limit and ground-protection relays. Two 5,000 k.v.a. 
three-phase outdoor-type transformers, 22,000 to 3,000 volts, are supplied from 
this substation. From these transformers the electricity is taken to a 17-panel 
truck-type switchboard in the mill-house building substation. , The feeder circuit- 
breakers on these panels are all remote controlled, and are either spring or solenoid 
operated. There are also two 750 k.v.a. three-phase transformers, outdoor type, 
3,000 to 440 volts, fed from the switchboard first mentioned, which supply elec- 
tricity to a 6-panel, 440-volt, truck-type switchboard in the building. The 440-volt 
low-tension feeders supply power to the various fused switchboards in different 
departments and sub-distribution fused boards in the plant, and also to the 
25 k.v.a. single-phase lighting transformers. Plans and sections of the main sub- 
station and the grinding-mill substation are given in Figs. 15, 16 and 17. 
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Revised Continental Standards for Cement. 


REVISED standard specifications for Portland cement have been issued in Roumania 
(1949), Poland (1950), and France (1950). 

ROUMANIAN STANDARDS.—The new Roumanian standard specifications classify 
Portland cement in three types, namely, P300, P400, and P500. The numbers 
correspond to the crushing strength of mortar cubes in kilogrammes per square 
centimetre at 28 days. The principal chemical and physical requirements are 
given in Table 1. The initial and final setting times as determined by the Vicat 
apparatus are one hour and ten hours respectively. The permitted expansion in 
the Le Chatelier test is 10 mm. The maximum residue on a sieve having 4900 
apertures per square centimetre is 15 per cent. 

POLISH STANDARDS.—Two types of Portland cement (CP.250 and CP.400) 
and a building or masonry cement (CM.150) are described in the new Polish 
standard specifications. The principal requirements are given in Table 1. There 
is no restriction on the use of fillers in CM.150 so long as the cement conforms to 
the specified requirements. In CP.250 no admixtures other than gypsum or an 
hydraulic filler (not exceeding 15 per cent.) are permitted, and none (except 
gypsum) is permitted in CP.400. The residue on sieve No. 80u (4900 apertures 
per square centimetre) must not exceed 25 per cent. for CM.150, 20 per cent. for 
CP.250, and ro per cent. for CP.400. The residue on sieve No. a (goo apertures 


per square centimetre) must not exceed 5 per cent. for CM.150, 2 per cent. for CP. 
250, and 1 per cent. for CP.400. The tensile strength is determined by a bending 
test. The strength tests are made on prisms of mortar comprising I part of cement, 
I part of fine sand, and 2 parts of coarse sand. 


Tveve I. 


Roum inia Poland 


Type of ce ment P300 P400 Pios >M.15 CP.250_ __ CPs 400 
Maximum percentages : 
MgO a ae sos g 2-5 2-5 § 5 5 
3 ins = : 2. 25 3 { 3 
Insoluble residue 1h 
Loss on ignition 3 
Minimum tensile stre ngth ‘(lb. per 
square inch)*: 
3 days ‘ib ; ; = 284 (20) 356 (25) - 498 (35) 
7 days hs sa see 284 (20) 356 (25) 427 (30) 284 (20) 427 (30) 640 (44) 
28 days * 356 (25) 398 (28) 484 (34) 427 (30) 711 (50) 924 (65) 
Minimum compressive strength | | 
(Ib. per square inch)*: ; 
3 days sia she 35 -- 2845 (200) 3698 (260) - . 2560 (180) 
7 days x ¥ : 2845 (200) 3983 (280) 5405 (380) | 1138 (80) 1849 (130) 3983 (280) 
28 days oc oth : 4267 (300) 5689 (400) 7112 (500) 2134 (150) 3556 (250) 5689 (400) 
Setting times : 
Initial (minutes) 7 isa 60 60 30 30 40 40 
Final (hours) ... és oh 10 10 10 12 10 8 


FRENCH STANDARDS—The revisions ( January, 1950) are mainly the addition of 


cements of strengths greater than those specified in 1946 (see this journal for May 
1947, and May and July 1949). As before, the cements are defined by the specified 





. Kilogrammes per square centimetre in brackets. 
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strengths ; thus ordinary Portland cement is ‘““CPA 160-250,” the numerical values 
being the minimum compressive strength in kilogrammes per square centimetre at 
seven and 28 days respectively. 

To the artificial Portland cements (specification P15-302) have been added a 
higher-strength Portland cement (215-315) and a superior Portland cement (355- 
500). The compressive strengths of the former are 3,058 lb. and 4 480 Ib. per square 
inch at seven and 28 days respectively, and of the latter 5,049 Ib. and 7,112 lb. per 
square inch. The tensile strengths of the higher-strength cement are 284 lb. and 
356 lb. per square inch at seven and 28 days respectively, and of the superior 
cement 427 lb. and 498 Ib. per square inch. The chemical and other physical 
requirements are the same for the new types of cement as for ordinary Portland 
cement. The requirements for rapid-hardening Portland cement (HRI 315-400) 
are unchanged. 

Two types of iron-Portland cement (P15-303) are now included, namely, 
160-250 as before and an improved cement, 250-315. Similarly an improved ce- 
ment, 160-250, is included in the specifications for blastfurnace-slag (non-Portland) 
cement (P15-304), clinker-slag cement (P15-305), and masonry cement (P15-307), 
in each of which specifications there was previously only a 100-160 cement. To 
the original 50-100 lime-slag cement (P15-306), there is added a 100-160 cement 
of the same type. The specifications for natural cement (P15-308) and plaster 
cement (P15-309) are unaltered. A sulphated blastfurnace Portland cement is the 


subject of a new specification (P15-311). Tensile tests are not required for the 
foregoing cements. 

To the 10-30 and 30-60 hydraulic limes (P15-310), there has been added a 
superior 50-100 lime. 


British Standard Vicat Apparatus. 
AN alteration has been made to the size of needle permitted ir the Vicat apparatus 
for determining the standard consistency and setting time of ordinary and rapid- 
hardening Portland cement (B.S.12 : 1947), Portland-blastfurnace cement (B.S. 
146 : 1947), high-alumina cement (B.S. 915 :,1947), and low-heat Portland cement 
(B.S. 1370 : 1947). The cross section of the needle can be either 1 mm. (0°039 in.) 
square, as in the current standard specifications, or 1°13 mm. (0°044 in.) diameter. 


New Cement Works in Brazil. 
A NEW cement works to be built at Salvador, Bahia, Brazil, will have a capacity 
of 100,000 tons annually. It is reported in ‘‘ Engineering News-Record ” that the 
raw material will be obtained from large deposits of decomposed coral. Natural 
gas will be used as fuel. 
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Recent Studies of Systems Containing Alkalis. 


THE role of the alkalielements in Portland cement has become of increasing interest 
in recent years, due to the importance attached by some investigators, mainly 
in America, to a reaction that may take place between the alkalis and some 
siliceous aggregates. Some of the studies of the subject are reported in the 
“‘ Journal of Research of the National Bureau of Standards,” principally the 
numbers for March, 1948, and February, 1950. In the former Mr. W. R. Eubank 
and Mr. R. H. Bogue describe a preliminary study of portions of quaternary 
systems containing Na,O and Al,O,, and Na,O and SiOx, and in the latter Mr. 
Eubank describes phase-equilibrium studies of quinary systems containing 
Na,O, Al,O;, and SiQ,. 

For convenience, the compounds are denoted in the following by N=Na,0O, 
C=CaO, A=Al,0,, F=Fe,03, and S=SiQ,. ; 

Quaternary System Na,O—CaO—AI,0,—Fe,0,.—The system N-C-A-I 
was studied by the exploration first of the plane C-C,AF-(N+A,) and, seccndly 
of the planes above the base system C-C;A,-C,F containing successively increasing 
amounts of Na,O up to 6 per cent. In the pseudo system C-C,AF-(N+As3), 
the compound NC,A, was found to exist as a primary phase, and the area in 
which the plane cuts the NC,A, primary-phase volume was established. The 
iron phase (C,AF solid solution) was observed to exist in a solid-solution series. 
In the system N-C-C,A,-C,F it was found that the compound NC,A, appears at 
an Na,O-concentration of about 4:2 per cent. However, because seda is taken 
into solid solution by other phases, it was not feasible, at the time, to determine 
the invariant point for NC,A,;, C,A, C;A;, and C,AF-solid solution. 

Quaternary System Na,O-CaO-Fe,0,-SiO,.—A portion of the 
system N-C-F-S was studied by the exploration of a plane containing 
5 per cent. of Na,O above the base system C-C,S-CF. In the system N-C-C,S-CF, 
no ternary compounds were observed up to the limit of 5 per cent. of Na,O 
employed. A soda-containing phase was found to occur in solid solution with 
«2CaO.SiO,, which may precipitate on cooling, forming inclusions in the 
B2CaO.SiOg, or enter into reaction with the glassy phase. 

Quinary System Na,O-CaO-Al,0O,-Fe,0,-SiO,.—Graphical and analy- 
tical means of studying the phase-equilibrium relations of the high-lim« 
portion of the five-component system N-C-A-F-S were developed. Using the 
graphical procedure, compositions in two series of planes in the quinary system 
were investigated by the quenching method. In each of the two series one 
component was held constant and another given different values in successive 
planes. In each plane two components remained constant while three varied. 
In this way the minimum temperature for complete melting in each plane was 
determined. Data for a number of these planes were then employed to determine 
the quinary invariant point, which was found to have the composition 1-0 Na,O, 
48-0 CaO, 31-0 Al,Og, 13:5 Fe,O, and 6:5 SiO,.. (The numerical values are per- 
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centages.) At this point the five crystalline phases, NCA, C,A, Fe,O, containing 
solid solution, C,S, and C,S exist in equilibrium with liquid. 

The temperature of the invariant point was found to be 1,310 deg. (+ 3 deg.) C. 
Compositions including the five constituents, and approximating to that of 
Portland cement clinker, crystallize completely upon cooling slowly at or near 
1,310 deg.C. The stable existence of the soda compound NC,A, in the presence 
of the principal components of clinker was established. The data obtained permit 
a closer approximation of the amount of glass in rapidly-cooled clinker. Dical- 
cium-silicate and the iron-containing phase are observed to exist in various forms 
of solid solution. 

Application of the analytical method of determining and following compositions 
within the quinary system was also made. Equations were developed and examples 
given for depicting specific planes and points within these planes in the quinary 
system without the use of geometrical relations. The graphical and analytical 
methods complement each other and together serve as a convenient procedure 
for studying any system of five components. 


Cement Works in El Salvador. 


It is reported that a new cement works in course of construction in El Salvador 


is expected to be completed in September, 1951. The capacity is about 40,000 tons 
a year. 
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Determination of Sulphate in Portland Cement. 


AN alternative to the gravimetric method of determining the sulphate content of 
Portland cement is described by Smith (New York), Inc., of Long Island, N.Y., 
U.S.A. This is a titration method, and is said to give accurate results in less time. 
The method is as follows. 

A sample weighing ro gr. is finely ground and mixed with water, and solid 
ammonium carbonate is added. The mixture is boiled for fifteen minutes with 
occasional stirring ; this extracts most of the sulphates present as ammonium 
sulphate, and converts the calcium to insoluble calcium carbonate. The mixture 
is then filtered, and the material on the filter washed with a little water to remove 
any adhering sulphates. The filtrate is evaporated by boiling on a hot-plate or 
steam-bath until all the excess ammonia is removed, and the evaporated solution 
is made up to roo ml. in a volumetric flask. For very accurate work the material 
extracted with ammonium carbonate solution is dissolved in a minimum of acid, 
made strongly alkaline with ammonium hydroxide, and solid ammonium carbonate 
is added, The stirred mixture is then heated on the hot-plate until nearly boiling 
and is filtered. The filtrate is boiled as in the previous extraction until it is free of 
ammonia and is also made up to a standard volume. The SO, value of this second 
filtrate is so small and constant that it can be taken as a constant value, usually 
less than 2 per cent. of the total SO, present. 

Three 10-ml. aliquot portions of the sulphate solution are taken and to each is 
added three different volumes of barium chloride solution representing the two 
extremes and one intermediate value of the SO, content expected. To each of the 
three flasks is then added 30 c.c. of isopropyl or other alcohol, one drop of 1 per 
cent. sodium bicarbonate solution, and five drops of tetra solution (tetrahydroxy- 
guinone). The solution containing the largest amount of barium chloride should 
be red in colour, indicating that it is beyond the end-point. The flask with the least 
barium chloride should be yellow, showing that it is not at the end-point. If the 
intermediate solution is yellow, it is titrated to the end-point by adding BaCl, 
to the orange-red end-point. If the intermediate solution is red, then the contents 
of the flask whose contents are yellow are titrated to the end-point. Further 
aliquot portions of the sulphate solution can be taken and varying quantities of 
barium chloride solution added to obtain the desired SO, value. 

If a maximum SO, content must not be exceeded, there is added to ro-ml. of 
the sulphate solution the amount of barium chloride solution representing the 
maximum amount of SO, permitted. To this are added 30 c.c. of alcohol, one drop 
of NaHCO, solution, and five drops of tetra. A red colour shows that the maximum 
is not exceeded. 

For the non-routine testing of samples, a 10-ml. aliquot portion of the solution, 
prepared as described, is diluted with 30 c.c. of alcohol ; a drop of 1 per cent. 
NaHCO, solution and five drops of tetra solution are added. Then 0.1NaBaCl, 
solution is added until the vague orange-red and end-point are observed. This 
end-point is necessarily vague because the titration is ideal only if most of the 
barium chloride solution is added before the alcohol. This preliminary titration 
is sufficiently accurate to obtain an approximate value. In another method, 
the same procedure is repeated except that all but 0.1 to 0.2 ml. of BaCl, solution 
is added before the alcohol ; following the addition of the tetra, the barium chloride 
is added until the orange-red end-point is observed, which will then be very distinct. 
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